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THEORY OF OPTICS
2. The Transverse Nature of Plane Waves.—A plane
wave is represented by the equations
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For the phase is the same in the planes
mx -j- ny -\-pz- const., ... which is then the equation of the wave fronts. my n, and/ are the direction cosines of the normal to the wave front, provided the further condition be imposed that
m* _|_«2_j_^2 = j ......    (8)
Ax> Ay, A x are the components of the amplitude of the resultant electrical force. They are then proportional to the direction cosines of the amplitude A . In consequence of equa-
tion (2) on page 275,
Ax-m ~\-Ay-n + A,-p = o, . . . . (9) an equation which expresses the fact that the resulting amplitude A is perpendicular to the normal to the wave front, i.e. to the direction of propagation; or in other words, that the •wave is transverse. This conclusion holds for the magnetic
• force also. That plane waves are transverse follows from equations (2) or (2'), i.e. from the form of the fundamental equations of the theory.
3. Reflection and Refraction at the Boundary between two Transparent Isotropic Media. — Let two media i and 2 having the dielectric constants e^ and e2 meet in a plane which will be taken as the .rp-plane. Let the positive ^-axis extend from medium i to medium 2 (Fig. 83). Let a plane wave fall from the former upon the latter at an angle of incidence 0, and let the .ars-plane be the plane of incidence. The direction cosines of the direction of propagation of the incident wave are then
m — sin 0,    n = o,   p = cos 0. .     .olor is small, the relation (5) is well satisfied, as is shown by the following table, in which the values of the /?, a. Nevertheless it is evident from the
